Toxic effects of some xanthine derivatives with special emphasis on adverse effects on rat testes.
Testicular toxicity and effects on thymus and body weights of 4 xanthine derivatives (D4026: 1,8-dimethyl-3-phenylxanthine, D4152: 8-methyl-3-phenylxanthine, D4160: 1,8-dimethyl-3-(2-methylbutyl)-xanthine, D4173: 8-methyl-3-(2-methylbutyl)-xanthine) were studied in Sprague-Dawley rats and cellular toxicity in human embryonal cells. The effect on toxicity by variation of substituent at positions 1 and 3 was tested. The compounds were administered orally to the rats once a day for 1 month. Mortalities were noted only with D4160. Dose related decreases in body weight gain were found for all substances, but only marginally with D4152. A significant decrease in thymus weight relative to control was observed with all substances, D4152 being the least potent. No effects on testes weights were found with any treatment but histological examination disclosed degeneration of germ producing epithelium of all rats given 100 mumol/kg of D4026 but not at 25 mumol/kg. One rat out of 5 showed testicular damage at 400 mumol/kg of D4173 or D4152. Plasma analysis for unchanged compounds showed significantly higher plasma concentrations at the high dose compared with the low dose with the exception for D4152 showing unexpectedly low levels. In the cellular toxicity test, D4160 was the most potent while D4152 was the least potent. D4026 had a steeper dose-response curve than the others but was less potent than D4160. The 1-methylated xanthine derivatives seemed to be more toxic than the two in position 1 unsubstituted analogues. Mechanisms for testicular toxicity of xanthine derivatives in the rat and clinical relevance of animal data are discussed.